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CLAIMS 

What is claimed is: 

\ 

1 . A process for producing HFC-227ea comprising the steps of: 

(a) contacting C-3 reactants selected for the group consisting of 

> 

\ 

aliphatic, olefinic, or partially halogenated hydrocarbons having at least three 

\ 

carbon atoms, with Cl 2 and HFNin the presence of a metal containing catalyst at a 
sufficient first temperature to fornKperhalogenated compounds; 

\ 

(b) contacting the perhal'ogenated compounds with HF in the 
presence of a metal containing catalyst aba sufficient second temperature to form 
CFC-216aa; 

(c) contacting the CFC-216aa witfi\HF in the presence of a metal 
containing catalyst at a sufficient third temperature\to form CFC-217ba; and 

(d) contacting the CFC-217ba with H 2 in the presence of a metal 
containing catalyst at a sufficient fourth temperature to produce HFC-227ea. 

2. The process of claimj^wherein the first temperature is at least about 
150°C, the second temperature is at least about 300°C, the third temperature is at 
least about 200°C and the fourth temperature is at least about S0°C. 

3. The process of clai m 2jw herein the first temperature is from about 
150°C to about 450°C, the second temperature is from about 300^£ to about 
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550°C } the third temperature is from about 200°C to about 550°C and the fourth 
temperature is from ab(W 30°C to about 275°C. 

4. The process of claim 3 wherein the first temperature is about 220°C, 
the second temperature is about 470°C, the third temperature is about 470°C and 
the fourth temperature is about\l85°C. 

5. The process of claimMwherein the molar ratio of HF:Cl2 used in step 
(a) is from about 0.75:1 to about 8:1] 

P 6. The process of claim 5 wherein the molar ratio of HF:C1 2 used in step 

*S (a) is about 4:1. 

^' 7. The process of claim 1 wherein the molar ratio of Cb to C-3 reactants 

81 used in step (a) is from about 8:1 to about 10:1. 

J 8. The process of claim 7jwherefip the molar ratio of Cl 2 to C-3 reactants 

2 used in step (a) is about 8.2: 1 . 

9. The process of clai m 1 w herein the molar ratio of HF to C-3 reactants 
used in step (a) is from about 6: 1 to about 64: 1 . 

10. The process of claim 9 wherein the mfolar ratio of HF to C-3 reactants 
used in step (a) is about 35:1. 

11. The process of claim 1 wherein the molar Vatio of HF to 
perhalogenated compounds used in step (b) is from aboui 6:1 to about 64:1. 



INIMAN2\532978_3.DOC 



GRLK-003 

Express Mail No. EF 227536067 US 

12. nib process of claim 1 1 wherein the molar ratio of HF to 
perhalogenated compounds in step (b) is about 30:1. 

13. The process of claim 1 wherein the molar ratio of HF to CFC-216aa 
used in step (c) is from a^out 1:1 to about 30:1. 

14. The process of claim 13 wherein the molar ratio of HF to CFC-216aa 
used in step (c) is about 10: 1 . 

15. The process of claim x l wherein the molar ratio of H 2 to CFC-217ba 
used in step (d) is from about 0.2:1 to N about 10:1. 

16. The process of claim 15 wherein the molar ratio of H 2 to CFC-217ba 
used in step (d) is about 1.2:1. 

17. The process of claim 1 further comprising the addition of water in step 

(d). 

1 8. The process of claim 17, wherein the w^ter is present in an amount 
from about 0.04 to about 12 percent by weight of the^ClF?. 

19. The process of claim 18_wherein the water i§ about 0.8 percent by 
weight of the CFC-217ba. 

20. The process of claim 1 further comprising the addition of CI2 in step 

(b). 

21. The process of claim 1 wherein the metal containing catalyst of step 
(a) comprises chromium and a catalyst support. 
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22. The process of claim 1 wherein the metal containing catalyst of step 

(b) comprises chromium and a catalyst support. 

23. The process of claim 1 wherein the metal containing catalyst of step 

(c) comprises chromium and a catalyst support. 

24. The process^f claim 1 wherein the metal' containing catalyst of step 

(d) comprises Pd and a catalyst support. 

25. The process ofclaim 1 further comprising the addition of diluent in at 
least one of steps (a)-(d). 

26. The process of claim 1 wherein, in at least one of steps (a)-(c), 
underfluorinated products are recycled to at least one of steps (a)-(c). 

27. ^ A process of hydrodehalpgenating a halogenated organic compound 
comprising: 

providing a halogenated organic compound; and 
contacting the halogenated organic compound with H 2) H 2 0 and 
catalyst to form a hydrodehalogenation reaction product. 

28. The process of claim 26 wherein tfie halogenated organic compound 
comprises CFC-217ba. 

29. The process of claim 26 wherein theVatio of H 2 to halogenated 
organic compound is from about 0.2:1 to about 10:\. 
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30. The process of claim 26 wherein the ratio of H 2 to halogenated 
organic compound is about 1.2:1. 

3 1 . The process of claim 26 wherein the H 2 0 is from about 0.04 to about 
12 percent by weight of^he halogenated organic compound. 

32. The process of claim 30 wherein the H 2 0 is about 0.8 percent by 
weight of the halogenated organic compound. 

33. The process of clairn26 wherein the catalyst contains a metal. 

34. The process of claim 3^ wherein the catalyst comprises Pd and a 
catalyst support. 

35. process for separating the^isomers HFC-227ea and HFC-227ca 
comprising: 

providing a mixture containing Hf£-227ea, HFC-227ca and 
chlorofluorocarbon; 
and 

separating by distillation the mixture to obtain essentially pure HFC- 

227ea 

isomer. 

36. The process of claim 35 wherein the chlorofluorocarbon comprises 
C 3 C1F 7 . 
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37:~~ The process of claim 35 wherein the chlorofluorocarbon to HFC- 

227ea ratio is from about 0.1 to about 10. 

38. The process of claim 37 wherein the chlorofluorocarbon to HFC- 
227ea ratio is about k2S^ 

39. A process for producing HFC-227ea comprising the steps of: 

(a) contacting C-3^reactants selected from the group consisting of 
aliphatic, olefinic or partially halogenated hydrocarbons having at least three 
carbon atoms, with Cb and HF in the^resence of a metal containing catalyst at a 
sufficient first temperature to form perhalogenated compounds; 

(b) contacting the perhalogenated compounds with HF in the 
presence of a metal containing catalyst at a sufficient second temperature to form 
CFC-217ba; and 

(c) contacting the 217ba with H 2 in the\presence of a metal containing 
catalyst at a sufficient third temperature to produce HRC-227ea. 

40. The process of claim 39 wherein the first temperature is at least about 
150°C, the second temperature is at least about 200°C and\he third temperature is 
at least about 30°C. 

4 1 . The process of claim 40-wherein the first temperature is from about 
150°C to about 300°C, the second temperature is from about 20\}°C to about 550°C 
and the third temperature is from about 30°C to about 275°C. 
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42. The process of claim 41 wherein the first temperature is about 220°C, 
the second temperature is about 470°C, and the third temperature is about 185°C. 

43. The process^of claim 39 wherein the molar ratio of HF:C1 2 used in 
step (a) is from about 0.75^ to about 8:1. 

44. The process of claim 43 wherein the molar ratio of HF:Cl2 used in 
step (a) is about 4:1. 

45. The process of claim 39wherein the molar ratio of CI2 to C-3 

\ 

reactants used in step (a) is from about 8:1 to about 10:1. 

46. The process of claim 45 wli^rein the molar ratio of CI2 to C-3 
reactants used in step (a) is about 8.2:1. 

47. The process of claim 39 wherein ftie molar ratio of HF to C-3 
reactants used in step (a) is from about 6:1 to about 64:1. 

48. The process of claim 47 wherein the molar ratio of HF to C-3 
reactants used in step (a) is about 35:1. 

49. The process of claim 39 wherein the molar r&tio of HF to 
perhalogenated compounds used in step (b) is from about 6:U to about 64:1. 

50. The process of claim 49 wherein the molar ratio ^f HF to 
perhalogenated compounds in step (b) is about 30:1. 

5 1 . The process of claim 39 wherein the molar ratio of ^2 to CFC-2 1 7ba 
used in step (c) is from about 0.2:1 to about 10:1. 
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52: - The process of claim 5 1 wherein the molar ratio of H2 to CFC-217ba 

used in step (c) is about 1.2:1. 

53. The process of claim 39 further comprising the addition of water in 
step (c). 

54. The process of claim 53 wherein the water is present in an amount 
from about 0.04 to about 12 percent by weight of the CFC-217ba. 

55. The process of claim 54\vherein the water is about 0.8 percent by 
weight of the CFC-217ba. 

56. The process of claim 3SLfurthe\comprising the addition of Cl 2 in step 

(b). 

57. The process of claim 39 wherein the metal containing catalyst of step 

(a) comprises chromium and a catalyst support. 

58. The process of claim 39 wherein the metal containing catalyst of step 

(b) comprises chromium and a catalyst support. 

59. The process of claim 39 wherein the metal containing catalyst of step 

(c) comprises Pd and a catalyst support. 

60. The process of claim 39 further comprising the addition of diluent in 
at least one of steps (a)-(b). 

61. The process of claim 39^wherein, in at least one of steps (^)-(b), 
underfluorinated products are recycled to at least one of steps (a)-(b). 
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62t^ N A process for purifying halogenation reaction products comprising: 
providing halogenation reaction products comprising C-3 

chlorofluorinated compounds and HF; 

adjusting the^temperature of the halogenation reaction products to a 

temperature sufficient to separate the reaction products into separate top and 

bottom phases, including a topNphase containing HF and a bottom phase containing 

\ 

a C-3 chlorofluorinated compound; and 

removing the top phas^to obtain essentially pure HF or removing the 
bottom phase to obtain essentially pure C-3 chlorofluorinated compound. 

63. The process of claim 62 wherein the C-3 chlorofluorinated 
compounds have at least six fluorine atoms. 

64. The process of claim 62wherein the temperature is from about -30°C 
to about -10°C. 

65. The process of claim ji4-wherein the temperature is about -20°C. 
6&/^ A process for separating C-3 chlorofluorinated\^ompounds having at 

least six fluorine atoms from C-3 chlorofluorinated compounds having less than six 
fluorine atoms comprising: 

providing a solution comprising C-3 chlorofluorinatea compounds 
having at least six fluorine atoms and C-3 chlorofluorinated compounds having 
less than six fluorine atoms; 
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contacting the solution with water to form a water mixture therewith; 

adjusting the temperature of the water mixture to a sufficient 
temperature to separate\he water mixture into at least three phases, including an 
upper gas phase containing\^-3 chlorofluorinated compounds having at least six 
fluorine atoms, a top primarilyvaqueous phase and a lower most liquid phase 
containing C-3 chlorofluorinatetrcompounds having less than six fluorine atoms; 
and 

removing the upper gas pli&se to obtain therefrom essentially pure C-3 
chlorofluorinated compounds having at least six fluorine atoms. 

67. The process of claim 66jwherein\the C-3 chlorofluorinated 
compounds having at least six fluorine atoms comprise CFC-216aa. 

68. The process of claim 66 wherein the te v mperature is from about 25°C 
to about 75°C. 

69. The process of claim j>8 w herein the temperature is about 50°C. 

70. The process of claim 66 wherein the water includes a basic 
compound. 

7 1 . The process of claim 70 wherein the basic compound comprises 

KOH. 

72. A process of separating C-3 chlorofluorinated compounds from a 
halogenation reaction product comprising: 
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providing a halogenation reaction product comprising C-3 
chlorofluorinated confounds, HC1 and HF; 

adjusting the temperature of the halogenation reaction product to a 
sufficient temperature to separate the reaction product into at least three phases, 
including an upper gas phase containing HC1, a top liquid phase containing HF and 
a bottom liquid phase containingessentially acid-free C-3 chlorofluorinated 
compounds; 

removing the bottom liquid\phase to obtain essentially pure C-3 
chlorofluorinated compounds. 

73. The process of claim 72 wherein \(ie C-3 chlorofluorinated 
60 compounds comprise CFC-217ba. 

? 74. The process of claim 72wherein the temperature is from about 20°C 

w 

BO to about 75°C. 

Ft 

M \ 

75. The process of claim 74-wherein the temperature is about 25°C. 
76^ A process for increasing the isomeric purity o^ chlorofluorinated 
compounds comprising: 

providing a mixture of C-3 chlorofluorinated isorfiers; and 
heating said mixture in the presence of a catalyst at\a sufficient 
temperature to reduce the amount of at least one of the chlorofluorinated 
compound isomers. 
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77. The process of claim 76 wherein the C-3 chlorofluorinated compound 
isomers compris^\^FC-216aa and CFC-216ba. 

78. The process of claim 76 wherein the C-3 chlorofluorinated compound 
isomers comprise CFC-2 > 17ba and CFC-217ca. 

79. The process of\claim 76 wherein the catalyst comprises a chromium 
containing catalyst. 

80. The process of claims v 76 wherein the temperature is from about 250°C 
to about 350°C. 

8 1 . The process of claim 80 wherein the temperature is about 280°C. 

82. A process for the selective hahjgenation of C-3 fluorinated isomers 
within an isomeric mixture comprising: 

providing an isomeric mixture; and^ 

contacting said mixture with CI2 in the\presence of a catalyst at 
sufficient temperature to halogenate at least one isomer 

83. The process of claim 82 wherein the isomeric mixture comprises 
HFC-227ea and HFC-227ca. 

84. The process of claim 82jwherein the catalyst comprises activated 
carbon. 

85. The process of claim 82 wherein the temperature \\ from about 200°C 
to about 350°C. 
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86. X \The process of claim 85 wherein the temperature is about 300°C. 

87. The process of claim 82 wherein the molar ratio of CI2 to isomeric 
mixture is from about O^lfrl to about 3:1. 

88. The process of c\aim 87 wherein the molar ratio of CI2 to isomeric 
mixture is about 2.5: 1 . 
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